Context. At early stages of stellar evolution young stars show powerful jets and/or outflows that interact with protoplanetary discs and their surroundings. Despite the scarce knowledge about the interaction of jets and/or outflows with discs, spectroscopic studies based on Herschel and ISO data suggests that gas shocked by jets and/or outflows can be traced by far-IR (FIR) emission in certain sources. Aims. We want to provide a consistent catalogue of selected atomic ([OI] and [CII]) and molecular (CO, H 2 O, and OH) line fluxes observed in the FIR, separate and characterize the contribution from the jet and the disc to the observed line emission, and place the observations in an evolutionary picture. Methods. The atomic and molecular FIR (60-190 µm) line emission of protoplanetary discs around 76 T Tauri stars located in Taurus are analysed. The observations were carried out within the Herschel key programme Gas in Protoplanetary Systems (GASPS). The spectra were obtained with the Photodetector Array Camera and Spectrometer (PACS). The sample is first divided in outflow and nonoutflow sources according to literature tabulations. With the aid of archival stellar/disc and jet/outflow tracers and model predictions (PDRs and shocks), correlations are explored to constrain the physical mechanisms behind the observed line emission. Results. Outflow sources exhibit brighter atomic and molecular emission lines and higher detection rates than non-outflow sources. The line detection fractions decrease with SED evolutionary status (from Class I to Class III). We find correlations between [OI] 63.18 µm and [OI] 6300 Å, o-H 2 O 78.74 µm, CO 144.78 µm, OH 79.12+79.18 µm, and the continuum flux at 24 µm. The atomic line ratios can be explain either by fast (V shock >50 km s −1 ) dissociative J-shocks at low densities (n ∼ 10 3 cm −3 ) occurring along the jet and/or PDR emission (G 0 > 10 2 , n ∼ 10 3 − 10 6 cm −3 ). To account for the [CII] absolute fluxes, PDR emission or UV irradiation of shocks is needed. In comparison, the molecular emission is more compact and the line ratios are better explained with slow (V shock <40 km s −1 ) C-type shocks with high pre-shock densities (10 4 -10 6 cm −3 ), with the exception of OH lines, that are better described by J-type shocks. Disc models alone fail to reproduce the observed molecular line fluxes, but a contribution to the line fluxes from UVilluminated discs and/or outflow cavities is expected. Far-IR lines dominate disc cooling at early stages and weaken as the star+disc system evolves from Class I to Class III, with an increasing relative disc contribution to the line fluxes. Conclusions. Models which take into account jets, discs, and their mutual interaction are needed to disentangle the different components and study their evolution. The much higher detection rate of emission lines in outflow sources and the compatibility of line ratios with shock model predictions supports the idea of a dominant contribution from the jet/outflow to the line emission, in particular at earlier stages of the stellar evolution as the brightness of FIR lines depends in large part on the specific evolutionary stage.
Introduction
Protoplanetary discs are ubiquitously found around young stars and are the birth sites of planets. They are initially composed of well-mixed gas and dust (e.g. Williams & Cieza 2011, and references therein) and are in continuous evolution (e.g. Semenov 2011 ). Although gas constitutes the bulk of the disc mass, before the advent of ALMA our knowledge of protoplanetary discs CN (e.g.Öberg et al. 2011 , and references therein), probe cold gas (20 K< T <50 K) at radii >20 au. The incident radiation field, depth in the disc, and distance from the central star, etc., govern the chemical reactions and temperature structure of the gas in protoplanetary discs (Dutrey et al. 2014) .
Young stars produce X-ray and far-ultraviolet (FUV) radiation (Calvet et al. 2004; Ingleby et al. 2013) either by chromospheric activity (Robrade et al. 2007) or by accretion ). This radiation shapes the structure of the disc and its temperature distribution. In the inner 50 au of the disc surface, the temperature can be up to ∼10 4 K (Jonkheid et al. 2004; Kamp & Dullemond 2004) , favouring a rich ion-atomic chemistry, while in deeper and colder (∼100 K) regions where the UV/X-ray photons can still penetrate, the chemistry is more ion-molecule rich. Determination of where the different lines arise gives insight on accretion, photoevaporation, and planet formation mechanisms (Frank et al. 2014 , and references therein).
Jets, outflows, and winds associated with young stellar objects have been observed from X-ray to radio wavelengths (Hartigan et al. 1995; Reipurth & Bally 2001; Bally et al. 2007; Schneider et al. 2013; Lynch et al. 2013) in scales that range from tens of au (Agra-Amboage et al. 2011) up to several parsecs (McGroarty et al. 2004) , and can persist for millions of years . The Herschel Space Observatory (HSO; Pilbratt et al. 2010 ) has revealed that, on average, far-IR (FIR) emission lines are more frequently seen and are stronger in systems with jets and/or outflows (e.g. Podio et al. 2012; Howard et al. 2013; Lee et al. 2014 ) with temperatures of ∼100-1000 K (Karska et al. 2014b) . Traditionally, the role played by jet/outflows and protoplanetary discs in stellar evolution is treated separately, although shocks produced by a jet are important contributors to emission; hence, they affect the chemical properties of the disc.
The Gas in Protoplanetary Systems (GASPS; Mathews et al. 2010; Dent et al. 2013 ) programme observed 240 stars in different star forming regions in order to probe the evolution of gas and dust in protoplanetary discs. The Herschel/PACS (Photodetector Array Camera and Spectrometer, Poglitsch et al. 2010 ) was used to observe 76 T Tauri stars in the Taurus region. Howard et al. (2013) Keane et al. (2014) focused on [OI] 63.18 µm and o-H 2 O 63.32 µm lines in transitional discs; and Podio et al. (2012) focused on the analysis of six well-known jet sources showing extended [OI] 63.18 µm emission.
In this work, we make an inventory of atomic and molecular species covered with PACS in the Taurus sample, and present a consistent line flux catalogue. We assess whether the observed emission is dominated by the jet or the disc, and how this depends on the evolutionary status of the source. Observations include atomic [OI] and [CII] , and molecular H 2 O, CO, and OH. These lines have been attributed to arise in discs in TW Hya , HD 163296 (Tilling et al. 2012 ) and HD 100546 (Thi et al. 2011) . Indeed disc models (e.g. the DENT grid Woitke et al. 2010; Pinte et al. 2010; Kamp et al. 2011) can reproduce the line ratios but fail to explain high line fluxes. In addition, FIR line emission with a jet/outflow origin has been spatially resolved for several Class 0/I protostars clearly showing that the line emission is more extended than continuum emission (Herczeg et al. 2012 ).
The structure of the paper is as follows. Section 2 describes the sample and observations. The data reduction is explained in Sect. 3, and the main results are described in Sect. 4. Relations between FIR lines are explored in Sect. 5, and its possible origins and excitation mechanisms are discussed in Sect. 6. The main conclusions are summarized in Sect. 7.
Sample and observations

The sample
The sample consists of 76 T Tauri stars of the Taurus region observed by GASPS. Spectral types, as given by Luhman et al. (2010) and Herczeg & Hillenbrand (2014) , range from K0 to M6, except for three earlier type stars: RY Tau (G0), SU Aur (G4), and HD283573 (G4). More than one-third of the stars in the sample (∼38%) are multiple systems (Ghez et al. 1993; Daemgen et al. 2015) , with separations from 0.1 up to 6 arcsec (14-840 au). In these cases, the companions can contaminate the Herschel/PACS results since the pixel size is 9.4 arcsec, corresponding to a separation of ∼1300 au at the distance of Taurus (140 pc). However, we kept those binary sources in our sample in order not to bias the results (see Sect. 5.5 in Howard et al. 2013 , for a discussion).
Following the classification by Lada (1987) , the sample includes 5 Class I, 55 Class II (including 10 transition discs; Strom et al. 1989; Najita et al. 2007) , and 16 Class III objects. The SED classification is taken from Luhman et al. (2010) and/or Rebull et al. (2010) . Objects not observed by these authors and with no sign of infrared excess are classified as Class III. The sample is divided in outflow and non-outflow sources motivated by the correlation between the 63/70 µm continuum emission and the [OI] 63.18 µm line flux in Taurus and Chamaelon II stars found by Howard et al. (2013) and Riviere-Marichalar et al. (2014) . The outflow sources are those showing blue-shifted [OI] 6300 Å emission in Hartigan et al. (1995) . A more detailed description of the sample is given in Table A .1, Appendix A, including stellar temperatures, mass accretion rates, stellar X-ray and accretion luminosities, ages, and disc masses.
Herschel/PACS observations
Spectroscopic observations were performed between February 2010 and March 2012. PACS covers the wavelength range 51-220 µm in two channels (blue: 51-105 µm and red: 102-220 µm). The spatial resolution of the PACS spectrometer is 9.4" at 62-100 µm, 11.4" at 150 µm and 13.1" at 180 µm. The integral field unit (IFU) images a 47" × 47" field of view (FOV) in 5×5 spatial pixels (hereafter spaxels) of 9.4" × 9.4" each. For each spaxel, two spectra are obtained simultaneously, one for each channel.
The observations were conducted in chop-nod line (LineSpec) and range (RangeSpec) modes (see Chapter 6.2.6 of the PACS Observers Manual) with a small throw (1.5') to remove telescope and background emission. The observations were performed in one (1152 s on source) or two (3184 s on source) nod cycles with total integration times in the range ∼1250-6630 s and ∼5140-20555 s for LineSpec and RangeSpec modes, respectively. The LineSpec mode has a small wavelength coverage (62.93-63.43 
Data reduction
The data were reduced using HIPEv10 (Ott 2013) . The PACS pipeline removes saturated and bad pixels, subtracts the chop on and the chop off nod positions, applies a correction for the spectral response function and flat field, and re-bins at half the instrumental resolution (oversample=2, upsample=1). The final spectrum is obtained by the average of the two nod cycles. The spaxel showing the highest continuum level is extracted and an aperture correction applied. To estimate the continuum flux, the noisy edges of the spectra are removed, as are ±3σ regions around each line present in the spectral range of interest. Then, a firstorder polynomial fit is applied. The line fluxes are obtained from the continuum subtracted spectra by Gaussian fits to the lines, and considered as real when the signal-to-noise ratio of the emission peak is >3σ. The errors in line fluxes are computed as the integral of a Gaussian with width equal to the fitted value, and peak equal to the RMS noise of the continuum. In case of nondetections, we report 3σ upper limits computed as the integral of a Gaussian with a FWHM equal to the instrumental FWHM 0 at the wavelength of interest, and amplitude three times the standard deviation of the continuum. The line fluxes and upper limits in the 60-80 µm and 90-190 µm ranges are given in Tables C.1 and C.2, respectively. There are a few problems with our approach of only extracting the spaxel with the highest continuum level, as described below. In most cases, the fluxes were extracted from the central spaxel at the location of the star. However, some Taurus observations suffer from large pointing errors, which means that the star lies between two or more spaxels; in these cases the reported fluxes are lower limits to the real flux. Previous papers have tried to solve this problem either by reconstructing the PSF to recover the on-source emission or by integrating all the spaxels (5×5) to recover the extended emission (Podio et al. 2012 ). An intermediate solution that we apply is to derive the flux by summing the 3×3 spaxels around the position of the source. When the difference in flux is larger than three times the quadratic sum of the errors, the 3×3 fluxes are considered more accurate. In these cases, the 3×3 fluxes are used instead of the fluxes extracted from a single spaxel. These are listed in Tables C.3 and C.4. For the jet sources showing [OI] 63.18 µm extended emission, we obtained lower line fluxes than those given in Podio et al. (2012) . Figure 1 compares the [OI] 63.18 µm line flux with those published in Howard et al. (2013) and Keane et al. (2014) ). For these observations the median differences are between 11% and 27%, compatible with the PACS absolute flux accuracy (see pages 40-44 of PACS Observers' Manual). More recent pipeline versions (HIPEv14) aim to recover the emission from mispointed sources. A comparative test yields that fluxes from the different HIPE versions are compatible within errors.
Results
Atomic ([OI] and [CII]
) and molecular (CO, H 2 O, and OH) emission lines are seen in a large number of Taurus sources. Table D .1 gives the detection fractions for the entire sample, as well as the split in outflow and non-outflow sources. Uncertainties were estimated assuming binomial distributions (see Burgasser et al. 2003) . A clear result (Fig. 2) is that outflow sources are richer in emission lines, and show systematically higher fluxes (on average ∼10 Howard et al. (2013) (top) and Keane et al. (2014) (middle) , and comparison of o-H 2 O 63.32 µm fluxes with those in Riviere-Marichalar et al. (2012) (bottom) . In all the panels the red circles represent the detections, while black down-facing and left-facing triangles are upper limits in the y-axis and xaxis, respectively. Arrows represent upper limits in both axes. ∆F (
) is the fractional difference between the two sets of measurements. ) and detection fractions (on average 42% compared to 16%) than non-outflow sources.
This suggests that jets and/or outflows are important contributors to the line emission and that they dominate in sources showing extended emission (Podio et al. 2012 ). However, a (partial) disc origin cannot be ruled out. In the following we discuss the atomic and molecular line detections in more detail according to outflow activity, evolutionary status, and spectral types. ). Unlike Howard et al. (2013) , we did not detect [OI] 63.18 µm in CY Tau and Haro 6-37, probably due to different reduction pipelines and calibration files used. The profiles (see e.g. Fig. 3 ) are mainly Gaussians with some skewness in a few cases (e.g. XZ Tau). A recent and detailed study of [OI] 63.18 µm line profiles of young stellar objects (YSOs) by Riviere-Marichalar et al. (2016) suggests that such line profiles can be explained as a combination of disc, jet, and envelope emission. for Class I, Class II, and transitional discs respectively. . With respect to the SED classes, the detection fractions are 100% (4 out of 4) for Class I objects, decreasing to 59% (17 out of 29) for Class II objects, and 17% (1 out of 6) for transitional disc sources with average line fluxes of ∼3×10 , respectively. The J=33-32 and J=36-35 CO lines detections are in DG Tau (Class II) and T Tau (Class I/II), and are known to drive powerful bipolar jets (e.g. Eislöffel & Mundt 1998) . None of the CO lines shows a trend with spectral type.
H 2 O emission
Several transitions of water were observed (see Figs. 3, 4, 7, 8, and 9 . It is the only water line detected in non-outflow sources, seen in 3 of them (6%), namely BP Tau, GI/GK Tau, and IQ Tau. This (warm) water line was first reported in Riviere-Marichalar et al. (2012); Fedele et al. (2013) . The p-H 2 O 158.31 µm line is undetected in all targets (even in T Tau). Table 2 lists the average water line fluxes of Class I, Class II, and TD sources. Water lines are brighter and more often detected (higher detection fractions) towards Class I objects than towards Class II and TD sources.
OH emission
Selected spectra of the hydroxyl doublet at 79.11 and 79.18 µm are shown in ), and is undetected in transitional discs. We point out that DO Tau and DL Tau show peculiar OH detections: DO Tau shows only the 79.11 µm component, while DL Tau only shows the 79.18 µm component. We tested whether Howard et al. 2013) . Thus, the detection of only one component of the OH doublet appears to be real. Such asymmetries of OH lines in a doublet have already been noticed in ISO data (Goicoechea et al. 2011) , in Class 0/I sources (Wampfler et al. 2013) , and are discussed by Fedele et al. (2015) for HD100546.
CH + emission
The CH The atomic and molecular line fluxes decrease rapidly, approximately by an order of magnitude at each stage, suggesting that a physical mechanism related to evolution is the most likely scenario.
One possible explanation could be that FIR line emission is due to a combination of jets shocking the surrounding material and UV radiation. In general, molecular emission from shocks is expected and is very important at the earliest stages, whereas photodissociation is more effective when the envelope dissipates ( Nisini et al. 2002) . In particular, H 2 O in shocks is abundant because neutral-neutral reactions switch on at high temperature (see e.g. . Processes involving dust grains are also important. Owing to photodesorption, sputtering, and grain-grain collisions, likely triggered by shocks, H 2 O is also removed from icy dust grains. The progressive dissipation of gaseous and dusty envelopes from Class 0/I to Class III allows stellar or interstellar FUV fields to penetrate deeper and to dissociate more H 2 O and OH to produce O. This scenario proposed by Nisini et al. (2002) was followed by Karska et al. (2013) to explain the FIR line weakening of CO and H 2 O observed from Class 0 to Class I objects. When the mass accretion and outflow rates drop as the source evolves, the FIR emission originating in shock gas decrease because the strength of the FIR lines is related to the amount of shocked gas (Manoj et al. 2016 ). This does not hold for the more evolved Class II sources ('only disc' in Fig. 10 ), in which FIR line emission is coming from illuminated discs by UV (France et al. 2014 ) and X-ray (Güdel et al. 2007a) . It is expected that as the disc is accreted and/or dispersed, the strength of the FIR lines will decrease too. This is also suggested by the non detections in Class III objects.
Relations between far-IR lines
We performed an extensive search for correlations to address the possible origins of the FIR lines discussed here and to see how they are related. Only those atomic and molecular lines with high detection fractions were selected. Correlation factors ρ x,y (see Appendix A in Marseille et al. 2010) , where x, y is the pair of lines considered, are used to validate any possible trends. The 3σ correlation corresponds to the threshold coefficient ρ thres = 3/ √ N − 1, where N is the number of detections used in the calculation. Only those trends with correlation factors above the confidence threshold (ρ thres ) are taken as statistically real: |ρ| < 0.8 denotes a lack of correlation, 0.8 < |ρ| < 0.9 a weak (3σ) correlation, and |ρ| > 0.9 a strong correlation. To rule out that T Tau is somehow driving the correlations due to its high line fluxes (up to 200 times the median), the analysis is repeated without this star. 
Discussion
The [OI] 63.18 µm line can arise in the surface of discs depending on disc size and spectral type (Gorti & Hollenbach 2008) . It can be produced in photodissociation regions (PDRs; Tielens & Hollenbach 1985) , in shocks (Neufeld & Hollenbach 1994) , or in the envelopes of Class I sources (Ceccarelli et al. 1996) . Nothing precludes all mechanisms from contributing simultaneously. Given that the majority of our objects are Class II (see Sect. 2), whose envelopes are likely already dissipated, we dedicate the following sections to a discussion of the most probable ones, i.e. shocks and discs. Each scenario is considered separately; line fluxes and their line ratios (see Appendix C) are compared with shock and disc model predictions. We stress that in both scenarios a contribution from PDRs is also expected.
Emission in a shock scenario
Jets, outflows, and winds associated with PMS (pre-main sequence) stars can be traced with forbidden lines, e.g. [OI] 6300 Å (e.g. Appenzeller & Mundt 1989; Edwards et al. 1993; Hirth et al. 1997) . A correlation between these jet/outflow tracers and FIR lines would suggest a similar origin. Figure 12 shows the [OI] 63.18 µm luminosity as a function of the [OI] 6300 Å line luminosity from Hartigan et al. (1995) integrated over the entire profile. The lines correlate (ρ∼0.89; see Sect. 5.2), pointing to a common origin for the two lines. It is not clear whether the non-outflow sources with relatively bright [OI] emission are associated with fainter unidentified compact outflows located within the central spaxel (9.4"). The observed scatter could be due to the presence of several velocity components. Indeed, the [OI] 6300 Å line profile often shows two velocity components (Hartigan et al. 1995 , whose origin is possibly due to a photoevaporative wind (Rigliaco et al. 2013; Simon et al. 2016) . Unfortunately, the PACS spectral resolution at 63 µm is ∼ 88 km s −1
, not high enough to resolve velocity components, but we note that in several cases the wings are broad. Such broadening is observed in the red wing of the [OI] 63.18 µm line profile (see Fig. F.1 (Liseau et al. 2006 ) and the ratios observed in Herbig Ae/Be stars Fedele et al. 2013 ).
There is no statistical difference in terms of [CII]/[OI] line ratios between extended objects (detected in more than one spaxel but not incorrectly pointed) and compact objects (only detected in one spaxel) in our sample. We note that in those sources with extended outflow emission, the ISO and Herschel absolute fluxes are not expected to be similar, due to the much larger beam and a lack of background emission subtraction in ISO. Figure 13 shows the observed atomic line ratios compared to shock model predictions by Flower & Pineau des Forêts (2015 Kaufman et al. (1999) and the higher velocity (V shock > 50 km/s) J-shock models by Hollenbach & McKee (1989) . ), or both. The sources whose line ratios are compatible with shocks lie in a region in which the models overlap. Thus, it is impossible to discern which phenomenon is responsible for the emission. Similar PDR and shock parameters were obtained by Podio et al. (2012) . Although weak [CII] in shocks is predicted by models (Flower & Pineau Des Forêts 2010) Sandell et al. 2015; Okada et al. 2015) .
In the few cases where [CII] 157.74 µm has been spectroscopically resolved with Herschel/HIFI, it is clear that the line is not due to a disc, but rather to a remnant envelope or a diffuse cloud (HD 100546 Fedele et al. 2013) , or even to to PDR emission in the outflow (DG Tau, Podio et al. 2013) . PACS observations of Upper Scorpius, have revealed low [CII] fluxes in two T Tauri stars (Mathews et al. 2013) . These are early K-type protoplanetary systems without any signature of jet/outflow emission, further suggesting that [CII] 157.74 µm emission is PDR dominated. for most of the sources. The agreement between observations and shock model predictions depends on the specific line ratio (see Karska et al. 2014b ) and the evolutionary stage of each source. Similar conditions are found in the few cases where individual sources have been compared to shock models (Lee et al. 2013; Dionatos et al. 2013 ). However, we must stress that C-type shocks are probably the main driver of the molecular emission (see below).
Molecular line ratios as tracers of excitation conditions
Non-outflow sources show low J CO and 'hot' (T ex > 1000 K) o-H 2 O line detections. In addition, outflow sources also show high J CO and 'cold' (T ex < 700 K) o-H 2 O lines. This indicates that high J CO transitions (J up ≥ 20 in Karska et al. 2014a ) are harder to excite in discs (Woitke et al. 2009 ), whereas shocks can account for such emission (van Kempen et al. 2010; Visser et al. 2012) ; in addition, the fact that combinations of hot and cold o-H 2 O lines are compatible with shock models (upper panels of Fig. 15 ) with similar parameters suggests that H 2 O (and CO) can arise in similar regions.
The OH/H 2 O line ratios (see lower right panel of Fig. 15 ) can only reproduce the excitation conditions of HL Tau, which shows emission from very hot water lines (Kristensen et al. 2016) . Karska et al. (2014b) could not reproduce those line ratios for their sample of Class 0/I source in Perseus. The discrepancy between observations and models depends on the H 2 O , respectively. The range of the observed atomic ratios is represented by the shaded region.
transition that are used because dissociative radiation (Lyman α photons) may have an impact on the composition of the preshocked gas (Flower & Pineau des Forêts 2015) , hence affecting the abundance of H 2 O (Melnick & Kaufman 2015) . Spitzer mid-IR observations of OH in DG Tau by Carr & Najita (2014) support the idea of hot OH emission induced by dissociation of H 2 O by FUV radiation. Herschel observations of OH in the range 70-160 µm indicate that the OH emission originates from dissociative shocks in young stellar objects (Class 0/I in Wampfler et al. 2010) . Further modelling of the OH radical by Wampfler et al. (2013) with radiative transfer codes of spherical symmetric envelopes could not reproduce the OH line fluxes nor the line widths, strongly suggesting that the OH is coming from shocked gas.
There is evidence pointing to C-type rather than to J-type shocks as the main mechanisms driving the excitation of molecular FIR lines (see Karska et al. 2014b , for a discussion). The [OI]/H 2 O line ratios can be used to discern between shock types. We followed the criteria established by Lee et al. (2014 O>100) a fast J-type shock may also contribute to the emission. The line ratios of the non-outflow sources BP Tau, GI/GK Tau, and IQ Tau are low (1<[OI]/H 2 O<2). It is unclear whether such low ratios are compatible with weak outflow activity within the size of the PACS central spaxel (9.4") or a disc. To further test the shock scenario we follow the Flower & Pineau des Forêts (2015) models to estimate the size (D) of the emitting areas (see Table 4 ) necessary to reproduce the observed molecular line fluxes. If the emission is indeed associated with shocked gas, the emitting areas have to be compatible with the observed scales (10 arcsec level) of molecular Kaufman et al. (1999) ; and J-shock models (black) from Hollenbach & McKee (1989) . For the PDR models, the labels indicate the gas density (n) and the intensity of the FUV field (G 0 ), respectively. For the shock models, the labels denote pre-shock densities (n) and shock speeds (V shock ). The data is plotted according to their SED class: blue circles are Class I, red triangles are Class II, and green stars are TD. gas in T Tauri stars. The OH areas are computed assuming that the same physical conditions (V shock and n) as for HL Tau holds for all detected objects. Details of the derivation are in Appendix E. We find that the emitting areas range from tens to hundreds of au, consistent with molecular emission being compact and unresolved with PACS at the distance of Taurus. The CO emitting areas are larger than those of H 2 O, found to be between tens of au and a few hundred. In particular, the size of the H 2 O emitting area for T Tau is comparable with previous estimates (Spinoglio et al. 2000; Podio et al. 2012) , and compatible with those obtained by Mottram et al. (2015) for Class 0/I sources. 
Emission in a disc scenario
Disc contribution to [OI]
We now compare the observed fluxes with dust tracers, i.e. infrared continuum, to try to determine the contribution of the disc to the line emission. Figure 16 represents the flux of the [OI] 63.18 µm line as a function of Spitzer/IRAC 3.6, 8.0 µm, Spitzer/MIPS 24 µm, and PACS 70 µm (Rebull et al. 2010; Luhman et al. 2010; Howard et al. 2013 ). The outflow sources are clearly brighter than non-outflow ones. While there is no obvious trend with 3.6 µm and the scatter is large at 8.0 µm, there is a clear trend at 24 and 70 µm. Longer continuum wavelengths are associated with colder dust, probing deeper in and further out disc regions. At longer wavelengths it is more likely that continuum and FIR line emission both come from the same radial zone.
The distribution of Taurus sources in the [OI]-infrared diagrams is connected with the evolutionary status of the sources and the presence of outflows. The different behaviour of outflow/non-outflow sources in such diagrams has already been pointed out by Howard et al. (2013) . The correlation between the line flux and the dust emission for non-outflow sources suggests that both arise in the disc. The contribution of the disc to the gas emission in the outflow sources can be estimated assuming that the [OI]-70 micron correlation for non-outflow sources holds for all discs. In the case that outflow and non-outflow sources show similar trends with continuum emission, this test cannot distinguish clearly between the two origins or whether outflow emission does not have a relevant effect. A linear fit to our data for such correlation is given by log 10 (F [OI]63µm ) = −16.82 + 0.40 × log 10 (F 70µm ), and F 70µm is the continuum flux at 70 µm in Jy. Table 5 shows the disc contribution in terms of the SED Classes. The relative contribution from the disc increases as the system evolves. In Class I sources the disc contributes ∼20% and it keeps increasing until outflow activity dissipates. This is clear when comparing Class II sources with and without outflows (38% compared to 100%). This is in agreement with Podio et al. (2012) who obtained a disc contribution between 3% and 15% for Class I and Class II sources with outflows and showing [OI] 63.18 µm extended emission. In the case of T Tau the disc contribution (<1%) is negligible. (Table 6 ). The hydrostatic equilibrium models by Aresu et al. (2012) showed that the amount UV and X-ray radiation in a disc influences the line luminosities, and predicted the slopes between the different line luminosities. Their models do not match our observed water line luminosities and fail to reproduce the slopes we observe. The predic- (Podio et al. 2012) , suggesting that an additional component and/or different gas-to-dust ratios are needed to account for these high fluxes. In order to account for these discrepancies, higher disc masses and/or low dust-to-gas ratios, high FUV fluxes, or discs heated by X-rays (Aresu et al. 2011 (Aresu et al. , 2012 are needed. Indeed, Podio et al. (2013) showed that a model of DG Tau with a massive gaseous disc associated with strong UV and X-ray radiation reproduces the H 2 O lines well. Other options include a more complicated inner disc structure, such as a puffed up inner rim (Aresu et al. 2011 (Aresu et al. , 2012 , gap, or hole.
Jet or disc?
From our analysis described above, a jet/outflow origin is favoured for the strong FIR lines because of (1) the observed extended emission in outflow sources (see maps in e.g. Nisini et al. 2010; Podio et al. 2012; Nisini et al. 2015) , (2) the detections predominantly in outflow sources and the correlations between emission lines, and (3) the compatibility of line ratios with shock models especially for Class I sources for which the disc contribution is estimated to be smaller than 20%. Nonetheless, we note the following: (1) several detections of [OI] and o-H 2 O at 63 µm in non-outflow sources; (2) correlations between the line fluxes and continuum for 24 and 70 µm, which point to a disc origin; (3) compact molecular emission within the PACS beam also observed in Class I sources, which have (small) outflows; and (4) gas line ratios reproduced satisfactorily by the disc models (e.g. Kamp et al. 2011; Aresu et al. 2012) . Therefore, the excitation mechanism in discs should not be the main problem. Different dust-to-gas ratios, larger scale heights, or inner gaps would make the disc likely hotter than a normal continuous disc model, but other agents may only increase the emitting surface area. This particular issue cannot be fully understood without spectroscopically and spatially resolved observations, so that the location and dynamics of the emitting gas can be pin-pointed; however, for FIR observations this is hard to obtain. A promising alternative to this problem could be to use lines which are likely cospatial with some of the FIR lines, such as ro-vibrational lines of CO (see e.g. Banzatti & Pontoppidan 2015) . This way, one could determine whether the lines are purely associated with a Keplerian disc or coming from shocks via jets and/or winds. Within a disc, gas kinematics derived from resolved line profiles may help disentangle various regions, especially at shorter wavelengths where the spatial resolution is higher.
Summary and conclusions
We provide a catalogue of line fluxes in the FIR (63-190 µm) for T Tauri stars located in Taurus -Outflow sources exhibit brighter atomic and molecular emission lines and higher detection rates than non-outflow sources. In agreement with previous studies, atomic and molecular FIR line emission in T Tauri systems is observed to decrease with evolutionary stage.
-The [OI] line emission is brighter and more often detected in systems with signs of jet/outflows and in early phases of stellar evolution (Classes I and II), suggesting a dominant contribution from shocks in young outflow systems. In these systems the emission is spatially extended (10 arcsec level). Slow (V shock =10-50 km s -The main contribution to the [CII] 157.74 µm line most probably come from PDR emission from the disc and its surroundings. A (small) contribution from shocks is also expected, as detections only in outflow sources and shock models suggest. The precise origin of the [CII] line has to be better constrained with spatially and spectroscopically resolved observations.
-The observed correlations support the interpretation of jet/outflows (when present) as the dominant contributor to the FIR line emission, and points to a common excitation mechanism, i.e. shocks. The broad wings of the [OI] 63.18 µm line and its correlation with [OI] 6300 Å suggest the presence of several velocity components, i.e. a jet origin for the HVC and a combination of disc, envelope, and wind for the LVC. can account for these fluxes; with emitting areas ranging from tens to hundreds of au. The OH/H 2 O line ratios are typically overestimated in J-type shocks.
-The correlations with photometric bands (24 and 70 µm) indicate that the contribution from the disc to the [OI] 63.18 µm line flux may be up to ∼50% for the jet/outflow sources, strongly depending on the evolutionary status of the source. When the jet/outflow activity decreases, the disc contribution relative to the line fluxes increases significantly (>65% in Class II sources).
-Although there are clear indications that the emission is dominated by the outflow, massive discs and/or low dust-togas ratios may also explain the observed high molecular line fluxes.
The low spectral and spatial resolution from PACS are not sufficient to unambiguously determine what fraction of the line emission comes from the disc, outflow, or the surrounding envelope. Spatially and/or velocity resolved observations are needed to pin-point the origin of the emission lines. In this regard, the instruments on board SOFIA may have the potential to resolve the brightest lines. Models which include both a disc and a jet/outflow and their interaction are needed to accurately interpret the multiwavelength observations of young T Tauri stars.
In Table A .1 we list the literature properties of the sample including SED classes, spectral types, effective temperatures, mass accretion rates, stellar luminosities, X-ray luminosities, accretion luminosities, ages, disc masses, and separation if the sources are multiple systems. The targets are split into outflows and nonoutflows depending on their signs of jet/outflow activity as explained in the text (see Sect. 2.1). Separation in arcsec and components. The mass accretion rates were derived from the U band excess as follows: first the U band photometry from Kenyon & Hartmann (1995) was derredened using the Cardelli et al. (1989) extinction curve. Then the U band excess was derived by subtracting the photospheric contribution, and converted to accretion luminosity according to the empirical relation log ( Gullbring et al. (1998) . The mass accretion rates were finally obtained using the relation M acc = Lacc R⋆ GM⋆ (1−R⋆/R in ) , following the assumptions in Gullbring et al. (1998) . Tables C.3 and C.4) are more accurate and are used in the calculations. Tables C.3 where λ is the wavelength of the transition in cm, and T dV as provided in Flower & Pineau des Forêts (2015) . The flux observed at the Earth, F 0 , then is
where Ω str is the solid angle subtended by the source. Given that Ω ∼ D 2 /r 2 , where r and D are the distance to the source and the diameter of the emitting area in au, respectively, then
3)
The diameter of the emitting regions provided (see Table 4 ) are inferred using only the brightest lines among the ratios (i.e. o-H 2 O 78.74 µm, CO 144.78 µm, and OH 79.12 µm), besides being compatible with the shock velocities (V shock ) and pre-shock densities (n) observed in Figs. E.1, E.2, E.3, and E.4. 
